p62/SQSTM1 and Nrf2 are essential for exercise-mediated enhancement of antioxidant protein expression in oxidative muscle.
Increased muscle contractile activity, as observed with regular exercise, prevents oxidative stress-induced muscle wasting, at least partially, by improving the antioxidant defense system. Phosphorylated p62/sequestosome1 competitively binds to the Kelch-like ECH-associated protein 1, activating nuclear factor erythroid 2-related factor 2 (Nrf2), which stimulates transcription of antioxidant/electrophile responsive elements. However, it remains to be determined if this process is activated by regular exercise in skeletal muscle. Here, we demonstrate that muscle contractile activity increases antioxidants, Nrf2 translocation into nuclei, and Nrf2 DNA-binding activity in association with increased p62 phosphorylation (Ser351) in mouse oxidative skeletal muscle. Skeletal muscle-specific loss of Nrf2 [i.e., Nrf2 muscle-specific knockout (mKO) mice] abolished the expression of the Nrf2 target antioxidant gene NAD(P)H-quinone oxidoreductase 1 (NQO1) in both glycolytic and oxidative muscles but reduced exercise-mediated increases of antioxidants (i.e., copper/zinc superoxide dismutase (SOD) and extracellular SOD only in oxidative muscle. Interestingly, skeletal muscle-specific loss of p62 (i.e., p62 mKO mice) also abolished the expression of NQO1 and reduced exercise-mediated increases of the same antioxidants in soleus muscle. Collectively, these findings indicate that p62 and Nrf2 cooperatively regulate the exercise-mediated increase of antioxidants in oxidative muscle.-Yamada, M., Iwata, M., Warabi, E., Oishi, H., Lira, V. A., Okutsu, M. p62/SQSTM1 and Nrf2 are essential for exercise-mediated enhancement of antioxidant protein expression in oxidative muscle.